Summary: Connective tissue components around alveoli were removed with a HCl-collagenase digestion method. Myoepithelial cells (MECs) of the mammary glands in lactating rats under mormal and experimental conditions were observed by scanning electron microscopy (SEM). MECs with elongated cell bodies and long, bifurcating processes formed a delicate network around the alveolus. The basal surface of MEC was generally flat. In rats injected with oxytocin, the mammary glands were markedly different in morphology.
Introduction
The mammary gland myoepithelial cells (MECs) on the basal surface of the glandular alveoli have been studied by a number of investigators with light and transmission electron microscopy (TEM) (Richardson, 1949; Linzell, 1052 Linzell, , 1955 Takahashi, 1958; Langer and Huhn, 1958; Haguenau, 1959; Bassler et al. 1967; Bassler and Brethfeld, 1968; Murad and Haam, 1968; Radnor, 1972; Sala and Freire, 1974) . MECs liebetween the glandular cells and the basal lamina enclosing the alveoli in a meshed, basket-like network. The MECs are characterized by tracts of actin-like, parallel filaments, 5 to 6 nm in diameter.
Functionally, the mammary MECs have been presumed to play an important role in the milk ejection reflex. The ejection of milk is due to a neuro-hormonal reflex in response to suckling. The posterior pituitary hormone , oxytocin, causes the mammary MECs to contract, and move the milk stored within the gland from the alveoli and small ducts to the larger ducts and cisterns, from which it can be easily removed by suckling. Richardson (1949) and Linzell (1955) observed by light microscopy, a decrease in volume of the lobules of the mammary gland when oxytocin was administered. Bassler at al. (1967) demonstrated with TEM an increased density of filaments and a wavy change of MEC surface with the application of oxytocin. However, it cannot be decided with certainty whether oxytocin induces the MEC to squeeze the alveoli because direct three-dimensional observations with SEM have not been made.
Recently, the basal alveolar surface of the mammary gland was visualized by SEM 25 after HCl-collagenase digestion (Abe, 1979; or enzymatic digestion followed by HCl-hydrolysis (Nagato et al. 1980) . These new SEM techniques are useful for the three -dimensional observation of MECs which contact the glandular alveoli.
The present study utilized the HCl-collagenase digestion method. The fine surface structures of the MECs under normal and contracting conditions were observed with SEM. The MEC changes can be related to the mechanism of milk ejection.
Materials and Methods
Lactating female rats of the Wister strain were used. Animals were divided into two groups-normal and experimental. The experimental rats were injected with 1 unit of oxytocin (Atop in-0) through the left cardiac ventricle, 30 to 40 sec before sacrificing.
All the animals were anesthetized with ether and sacrif ied by perfusion of the left cardiac ventricle with a mixture of 2.5% glutaraldehyde and 2% paraformaldehyde in 0.1 M cacodylate buffer (pH 7.4). The mammary glands were rapidly removed and immersed in the same fixative for an additional 3 hrs. Next, the specimens were treated with the HCl-collagenase (Evan et al. 1976) . They were then postfixed in cacodylate buffered osmium tetroxide (pH 7.4) for 2 hrs, dehydrated in ascending concentrations of aceton, and dried by the critical point drying method using liquid COa. After coating with gold by the ion sputtered method, the specimens were viewed in a field emission scanning electron microscope (HFS-II).
Some specimens were washed repeatedly with physiological saline solution to clean the luminal surface prior to postf ixation. To observe the fractured surface of the mammary gland, some specimens were fractured by the freeze-resin cracking method (Shimada et al. 1979) prior to critical point drying. Standard techniques of tissue preparation were also utilized for TEM.
Results

I. Normal Group (lactating rats)
MECs observed with TEM had flattened cell bodies with remif ying thin cytoplasmic processes. The nucleus was spindle-shaped and had a remarkably-indented nuclear envelope. The MECs were located between the glandular cells and the basal lamina. They were characterized by actin-like parallel filaments, measuring 5 to 6 nm in diameter.
The basal surface of MEC was generally flat. The alveolus was partially encircled by the MECs.
With SEM, the inner surface of the alveolus appeared to be continuously lined by polygonal secretory epithelial cells (Fig.  2) . The luminal surfaces of the secretory epithelial cells were usually flat with short microvilli that were randomly distributed except in the cell periphery.
The most striking characteristic of the epithelial surface of the mammary gland was the presence of a number of spherical lipid droplets protruding in an apocrine fashion (Fig. 2 . insert).
In tissue which was not digested by HCl-collagenase, the basal surface of the alveoli was concealed by the connective tissue components, a network of collagen fibrils and the basal lamina (Fig. 3 . insert). Thus, the MEC could not be viewed by SEM. Treatment of the mammary gland with HCl and collagenase disclosed both the basal surface of the mammary gland and the associated MECs by removing the connective tissue components (Fig. 3) . The alveolus was globular in shape, varied in size, and generally flat in basal aspect. A capillary network was seen around the alveoli.
The MEC surrounding the alveolus had an elongated perikaryon from which long, ramifying processes radiated over the alveolar surface (Fig. 4) . The radiating processes were contiguous with those of adjacent MECs, thus embracing the alveolus in a net-like fashion. The basal surface of the MEC was generally flat.
II. Experimental Group (lactating rats injected with oxytocin)
In lactating rats injected with oxytocin, the mammary glands were remarkably diffevent in morphology from normal mammary glands. With TEM, the basal surface of MEC had wavy evaginations (Fig. 5 ). The cytoplasm of the MEC was characterized by densely packed, randomly oriented myofilaments. The MECs constricted the basal part of the glandular cells so intensely that the glandular cells between contracted MECs protruded outward (Fig.  6) .
By SEM, most of the alveoli were rugged in basal aspect and diminished in volume presumably due to contraction of the MECs (Fig. 7) . There was a wide space between the capillary network and the alveolar wall. The MECs appeared to constrict the alveoli so intensely that individual glandular cells protruded outward (Fig. 8) . The MEC had prominent folds perpendicular to the long axis of cell body and processes (Fig. 9 ). Therefore the cell body and processes of the MEC were diminished in length.
Discussion
The MEC of the experimental group was very different from the controls. Bassler et al. (1967) observed a TEM image which was suggestive of a contraction of the mammary MEC in oxytocin-treated rats. It was suggested that at the time of contraction, the MEC made prominent constrictions perpendicular to the long axis of cell body and processes, squeezing the alveolus.
TEM findings in the present study correspond well to this description.
MECs having such prominent folds were observed three-dimensionally with SEM. Fay and Delise (1973) observed with SEM and TEM a row of prominant folds during the contraction of isolated smooth muscle cells. reported such morphological changes of MEC of the rat Harderian gland during contractions induced by acetylcholine.
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